Translational research is urgently needed to turn basic scientific discoveries into widespread health gains and nowhere are these needs greater than in conditions such as schizophrenia and other psychotic disorders. In this article, we discuss one type of translational researchFcalled T1Fwhich is needed to take advantage of developments in the basic neurosciences and translate them into more efficacious diagnostic, preventive, and therapeutic interventions. However, ensuring that interventions from T1 research actually benefit patients will require a second form of translational researchFcalled T2Fto turn innovations into everyday clinical practice and health decision-making. Recent examples of T1 and T2 research in schizophrenia and other psychotic disorders as well as strategies for better linking T1 and T2 research agendas are covered.
INTRODUCTION
''It is the responsibility of those of us involved in today's biomedical research enterprise to translate the remarkable scientific innovations we are witnessing into health gains for the nation. In order to address this imperative, we at the National Institutes of Health (NIH) asked ourselves: What novel approaches can be developed that have the potential to be truly transforming for human health?'' Other chapters in this issue of Neuropsychopharmacology Reviews: The Next Generation of Progress reveal the impressive strides made recently toward understanding the basis of mental illness that could lead to new more powerful diagnostic and therapeutic modalities. The excitement surrounding these developments has been evident in communications by the Director of the National Institutes of Health (NIH), Dr Elias Zerhouni:
''National Institutes of Health researchers have also pioneered powerful new research tools such as highthroughput DNA sequencing, protein identification, expression arrays, and imaging technologies. These tools have greatly accelerated the research process, spurred progress, and spawned new hypotheses and discoveries in all areas of biomedical research. Perhaps nowhere else have the technological advances in imaging and genotyping elicited more excitement than in mental and behavioral health, for which NIH supported investigators have recently elucidated genes linked to schizophrenia, depression, bipolar disorder, and anxiety. In combination with functional brain imaging, researchers can now evaluate the brain circuitry involved in thinking, affective expression, and a broad range of behaviors'' (Zerhouni, 2005) .
However there continue to be challenges to achieving the promise and benefits of these innovationsFnamely, translating them into improved treatments and clinical outcomes for patients. In the remainder of this article, we describe how these challenges can be overcome by two types of translational researchFfrom basic science into clinical developments and from clinical developments into practice. Promoting both translational research agendas has been an important guiding principle behind the research supported by several divisions within the National Institute of Mental Health (NIMH; Insel, 2006a) . We then provide examples of translational research specifically in the area of schizophrenia and other psychotic disorders. In doing so, we pay tribute to the late Wayne Fenton, MD, the first Director of the Division of Adult Translational Research at NIMH, whose lifelong efforts and tragic death emphasize the urgent need for improved treatment of patients with these disorders (Insel, 2006b ).
DEFINING TRANSLATIONAL RESEARCH
The Institute of Medicine's (IOM) Clinical Research Roundtable identified two major obstacles that impede efforts to apply rapidly science to better human health (Sung et al, 2003) . The first of these 'translational blocks' occurs in the transfer of new understandings of disease mechanisms gained in the laboratory into the development of new methods for diagnosis, therapy, and prevention and their first testing in humans. The second of these translational blocks occurs in the translation of results from clinical studies into everyday clinical practice and health decisionmaking. To overcome these blocks, the IOM's Roundtable recommended that a variety of stakeholders take steps to support two types of translational research that have come to be referred to as 'T1' and 'T2' (Woolf, 2008) . The goal of T1 research is to translate discoveries in the basic sciences into new diagnostic, secondary preventive, and primary preventive interventions; the goal of T2 research is to then take these clinical developments and ensure that they are delivered and received in actual practice.
NEEDS FOR TRANSLATIONAL RESEARCH IN SCHIZOPHRENIA AND OTHER PSYCHOTIC DISORDERS
The first antipsychotic medication, chlorpromazine, was synthesized in 1954 and launched the modern era of pharmacotherapy for psychotic disorders (Schatzberg and Nemeroff, 2006) . Numerous 'first-generation' neuroleptic drugs that all blocked dopamine-2 receptors in the central nervous system were subsequently developed. A newer 'second-generation' of antipsychotic medications has been developed beginning with clozapine in the 1970s; these promised to improve upon the earlier conventional drugs, leading to them being called 'atypical' agents. Although most atypicals are indistinguishable except for their side-effect profiles, one agent, clozapine, has been shown to possess superior efficacy for refractory schizophrenia but also increase the risk for agranulocytosis (Kane et al, 1988) .
Needs for T1 Translational Research
In spite of this half century of developments, many patients receiving antipsychotic medications fail to achieve either short-term recovery from psychotic episodes or long-term recovery of their functioning. Response during an acute drug trial is usually defined in terms of percentage reduction in a rating scale measure of positive or negative symptoms compared to baseline. These 'responders' to treatment may continue to exhibit clinically significant problems in one or more domains. Measures of remission and recovery are being incorporated into outcome assessment of treatments for major depression but have not been widely adopted as more stringent end points in clinical trials of schizophrenia (Honer et al, 2007) . Functional impairment, which may persist despite a diminution in psychotic symptom, is not always taken into account when evaluating the benefit of the intervention.
Clearly there are great needs for T1 research uncovering new treatments for patients with schizophrenia and psychotic disorders and developing these treatments for clinical use (Fenton et al, 2003) . One such need is for early identification of individuals at high risk, so that interventions can be tried earlier and at optimal developmental stages to avert subsequent psychopathology and disability. Another is uncovering new targets for intervention that go beyond just the traditional positive symptoms of psychotic disorders. Likewise, it is imperative to harness the promise of new therapeutic innovationsFand even some existing ones that have not been exploited. Finally, successfully pursuing a T1 research agenda for schizophrenia and other psychotic disorders will necessarily involve new developments for testing interventions in early phase clinical trials, including progress in trial recruitment, methods for early signal detection, and addressing regulatory issues necessary for successful registration of treatments.
Needs for T2 Translational Research
T2 research is also urgently needed. In the absence of information on the effectiveness of treatments in real-world populationsFespecially compared to available alternativesFpractice decisions are often made on the basis of efficacy and safety data that may not represent the outcomes achievable in typical practice. Earlier randomized controlled clinical trials suggested that atypical antipsychotics were less likely than conventional neuroleptics to cause extrapyramidal symptoms and were possibly more efficacious for negative symptoms (Leucht et al, 1999) . On the basis of such data as well as promotion of atypicals as being safer and more tolerable, atypical use increased rapidly during the second half of the 1990s until it accounted for the majority of antipsychotic use (Wang et al, 2000) , years before findings from comparative effectiveness trials became available (Lieberman et al, 2005) . When even RCT data do not exist, practice decisions rely on anecdote or clinical judgment. For example, by the late 1990s more than one in six patients with schizophrenia spectrum disorders were being given standing regimens of multiple concurrent antipsychotics, despite the lack of data on the effectiveness or safety of this practice (Wang et al, 2000) . Emerging evidence suggests the polypharmacy regimen of clozapine plus risperidone may not be superior to clozapine alone (Honer et al, 2006) . Such rapid adoption of new regimens before sufficient clinical effectiveness data are available has contributed to increasing health care expenditures, especially for public programs such as Medicare and Medicaid (Zerhouni, 2005) . Expenditures on just atypicals account for nearly 30% of total drug costs in some Medicaid programs (Polinski et al, 2007) . In the absence of clear data on the effectiveness and safety of antipsychotic regimens, programs are left uncertain if such expenditures are justified. An analysis of prior authorization policies used by Medicaid programs to control drug costs found no consistent relationship between a program's overall spending on atypicals and the application of these policies, suggesting there is not sufficient information on comparative effectiveness for programs to decide if atypical use should be encouraged or discouraged (Polinski et al, 2007) . This study also found that after a 2005 FDA advisory warning of increased mortality among elderly patients with dementia taking atypicals, no state Medicaid program changed its prior authorization policy in response. This again suggests there may be insufficient data on the risks and benefits from regimens to inform policy makers' decisions (Polinski et al, 2007) .
Finally, T2 research is urgently needed because, in spite of the large health care expenditures being made on antipsychotic medications, the vast majority of those suffering from schizophrenia and other psychotic disorders in the United States are inadequately treated and experience poor outcomes (Wang et al, 2002a) . Likewise, international comparisons reveal that the United States lags behind many other developed nations in terms of the rate at which those with psychotic disorders are effectively, treated despite spending the greatest percentage of GDP on health care .
Needs for Better Linkage and Coordination Between T1 and T2 Research Efforts
Clearly, both T1 and T2 translational research are capable of and ultimately will be needed to achieve large gains in health outcomes at the population level (Woolf and Johnson, 2005) . However, some investigators such as Woolf (2008) have astutely pointed out that although T1 and T2 share the name 'translational' research, they frequently involve distinct goals, research settings, study designs, and investigators; in fact, T1 and T2 research agendas may even seem at times to compete with one another for priority and resources. For these reasons, other investigators have elaborated on the traditional two-part model of translational research. One recent example proposed by Westfall et al (2007) employs a three-part schemata, with 'T1' consisting of case series as well as phase 1 and 2 clinical trials, 'T2' consisting of phase 3 and 4 clinical trials as well as observational and survey research, and 'T3' consisting of dissemination and implementation research. What such efforts to conceptualize translational research make clear is that there would be substantial benefits from better linkage and coordination between T1 and T2 research agendas, rather than consideration of them separately. For example the three-part model proposed by Westfall et al (2007) explicitly calls for more practice-based research and practice-based networks as forms of translational research to better bridge these current discontinuities. Although we will not adopt one of these more elaborate schemata of translational research in this article, the remainder of this article focuses not only on examples of T1 and T2 translational research in schizophrenia and other psychotic disorders, but also initiatives that can bridge the two.
EXAMPLES OF TRANSLATIONAL RESEARCH IN SCHIZOPHRENIA AND OTHER PSYCHOTIC DISORDERS
Translating Discoveries from the Basic Sciences into New Interventions T1 translational researchers have made important discoveries recently into the potential mechanistic underpinnings of schizophrenia that hold great promise for the development of novel therapeutic agents, including those that can modify altered nicotinic acetylcholine (Freedman et al, 2008) g-aminobutyric acid (Lewis et al, 1999) , metabotropic glutamate (Moghaddam, 2004) , and N-methyl-D-aspartate receptor function (Krystal et al, 2003) . Unfortunately, it is beyond the intended scope of this article to provide detailed or comprehensive coverage of these and other promising T1 innovations (eg novel psychosocial interventions). However the accompanying paper in this issue of Neuropsychopharmacology Reviews by Brady et al does expertly covers several watershed NIMH T1 initiatives that have been launched in schizophrenia and other psychotic disorders. These include the Measurement and Treatment Research to Improve Cognition in Schizophrenia program to develop measures of neurocognitive impairments for clinical trials of cognition-enhancing treatments; the related Cognitive Neuroscience Approaches to Treatment Development for Impaired Cognition in Schizophrenia initiative to develop, adapt, and implement measurement approaches from cognitive, social, and affective neuroscience for use in clinical trials; and the Treatment Units for Research on Neurocognition and Schizophrenia clinical research network to evaluate the safety, efficacy, pharmacokinetics, and pharmacodynamics of new cognition-enhancing agents. Readers interested in additional information on these and other examples of T1 research initiatives are referred to the accompanying article by Brady et al.
The NAPLS Study to Identify Multiple High-Risk Targets for Earlier Preventive Interventions
As mentioned above, capitalizing on the clinical innovations from T1 research will also require translational research that better links T1 and T2 scientific agendas. For example, such (Cannon et al, 2008) . In NAPLS, the risk for conversion to psychosis was 35% with a decelerating rate of transition during the 2.5-year follow-up period. Five features assessed at baseline contributed uniquely to the prediction of psychosis, including a genetic risk for schizophrenia with recent deterioration in functioning, higher levelsofunusualthoughtcontent,higherlevelsofsuspicionFparanoia, greater social impairment, and history of drug abuse. Prediction algorithms combining two or three of these variables resulted in dramatically increased predictive accuracy (ie 68-80%) comparable to that in other areas of preventive medicine.
The TEOSS Study of Antipsychotics in Early Onset Schizophrenia Spectrum Disorders
Properly targeting and timing future interventions will also require additional programs of research to uncover opportune subgroups and developmental stages in which to apply interventions. The Treatment of Early-Onset Schizophrenia Spectrum Disorders (TEOSS) study is one NIMH-funded effort designed to shed new light on the efficacy, safety, and tolerability of intervening with one of two atypical antipsychotics (risperidone and olanzapine) vs a first-generation antipsychotic (molindone) in youth (8-19 years old) with schizophrenia spectrum disordersFan age strata for whom there is a dearth of comparative trials of antipsychotic agents McClellan et al, 2007) . The TEOSS study also illustrated some of the challenges to conducting translational research with this population, including the need to overcome diagnostic/ assessment issues, safety concerns, and treatment adherence and retention problems. A planned interim analysis revealed significantly greater weight gain with olanzapine than with risperidone or molindone, and the Data and Safety Monitoring Board concluded that the inclusion of additional participants in the olanzapine arm would not provide sufficient additional information on efficacy to justify the potential risks, and randomization to olanzapine treatment was discontinued . The results of the completed study (N ¼ 116) are pending.
The TEAM Study of Antipsychotics in Youth with Bipolar Disorder
Antipsychotic agents are also increasingly used for other conditions in youth despite the paucity of data on their efficacy and safety for such purposes. To shed light on the safety, tolerability, and efficacy of antipsychotics in youth (6-15 years old) with bipolar disorder or symptoms of mania, the Treatment of Early Age Mania (TEAM) study will compare the atypical antipsychotic risperidone to lithium carbonate (an antimanic agent) or valproate (an antiepileptic). Likewise, antipsychotic medications are also increasingly being used to treat severe behavioral disturbances (eg aggression, tantrums, and self-injury) in individuals with developmental disorders. For this reason, the Research Units on Pediatric Psychopharmacology (RUPP) Autism Network evaluated the safety, tolerability, and efficacy of an 8-week trial of the atypical antipsychotic risperidone in 5-to 17-year-old children with autistic disorder (N ¼ 101; McDougle et al, 2000) . Results revealed significant decreases in aggression, tantrums, and selfinjurious behavior, as well as improvements in stereotypic behavior and hyperactivity, which were maintained during the 4-month maintenance treatment (RUPP) Autism Network. Treatment with risperidone was associated with significant weight gain (average of 2.7 ± 2.9 kg), and weight gain was associated with mildly to moderately increased appetite. No children were withdrawn from the study due to weight gain. Still pending are results from an examination of associations between weight gain and common variants in several dopamine system genes.
The Biomarkers Consortium and other Efforts to Personalize Interventions
Developments in pharmacogenomics and other translational research to personalize treatments will also help target interventions to those most likely to respond and least likely to experience adverse effects. As covered in the accompanying article by Brady et al, the Biomarkers Consortium is a public-private biomedical research partnership to search for and validate new biomarkers to accelerate the competitive delivery of successful new technologies, medicines, and therapies for prevention, early detection, diagnosis, and treatment of disease (The Biomarkers Consortium, 2007). Part of this Biomarkers Consortium effort supported a whole-genome association study to identify biomarkers for treatment response in the NIMH-supported large practical clinical trials. When such efforts yield promising pharmacogenomic and other biomarkers of response and side effects, deciding if such innovations are ready for full-scale efficacy testing can be facilitated by applying methods from the decision sciences. For example, a recent cost-effectiveness analysis was conducted by Perlis et al (2005) to evaluate a putative genetic test based upon six polymorphisms that predicted clozapine responsiveness in 77% of patients with schizophrenia. This analysis showed that clinically applying a genetic test with this predictive ability (and using clozapine as a first-line agent in those predicted to respond while reserving it for third-line use in those not predicted to respond) would cost $47 705 per quality-adjusted life-year (Wang et al, 2000 (Wang et al, , 2005a Wang and Walker, 2002b) , although doing so will also require new analytic methods that offer enhanced control for confounding Sturmer et al, 2007) . Likewise, methodologic advances will make it increasingly possible to conduct quasi-experimental and simulation studies (Gold et al, 1996; Schneeweiss et al, 2001) . Below, we describe examples of each of these to illustrate T2 research that may now be possible in schizophrenia and other psychotic disorders.
The NIMH CATIE Trials
The largely industry-sponsored efficacy trials of antipsychotics that have been available present an at times confusing picture of the relative benefits and risks of these agents (Heres et al, 2006) . For this reason, NIMH supported the Clinical Antipsychotic Trial of Intervention Effectiveness (CATIE) trials. The CATIE schizophrenia study was designed to be an effectiveness rather than efficacy trial involving a large (1460) number of typical patients with chronic schizophrenia drawn from 57 diverse practice sites. In phase I, patients were randomized to one of four atypical agents (olanzapine, quetiapine, risperidone, and ziprasidone) or the conventional drug, perphenazine. On the primary outcome of all-cause discontinuation, 3 4 of patients were unable to remain on their treatments due to inefficacy or intolerable side effects by 18 months (Lieberman et al, 2005) . Olanzapine was the most effective but also associated with greater weight gain, decreases in insulin sensitivity, and dyslipidemia. The conventional antipsychotic, perphenazine, was comparable in efficacy to the remaining atypicals but associated with more discontinuation from extrapyramidal side effects. A subsequent cost-effectiveness analysis (Shorr et al, 1994) showed that treatment with perphenazine was associated with generally comparable effectiveness as the second-generation medications but 20-30% lower health care costs.
Antipsychotics are also frequently prescribed to elderly patients with dementia to control behavioral and psychotic symptoms (Alexopoulos et al, 2004; Briesacher et al, 2005; Jeste et al, 2005; Kindermann et al, 2002; Shorr et al, 1994; Sink et al, 2005) . To better understand the relative benefits and risks of such practices, an NIMH-supported comparative effectiveness trial of atypical antipsychotics in Alzheimer's dementia patientsFthe CATIE-AD trialFwas conducted. A total of 421 outpatients from 42 practice sites were randomized to olanzapine, quetiapine, risperidone, or placebo and followed for up to 36 weeks. No differences were found between arms on the primary outcome of time to all-cause discontinuation. Olanzapine and risperidone appeared to possess superior efficacy than quetiapine or placebo, but these advantages were offset by more adverse effects (Schneider et al, 2006) . A cost-effectiveness analysis of the CATIE-AD trial showed no differences in effectiveness between active treatments or placebo but significantly lower health care costs for placebo (Rosenheck et al, 2007) .
Clinical Epidemiologic Studies of Mortality from Antipsychotics in the Elderly
The large number of typical patients drawn from diverse practice sites and observed over long follow-up periods also contributed to high costs in the CATIE trials, which were in excess of $50 million. Although comparative effectiveness trials will continue to be essential for answering the many urgent public health questions regarding antipsychotic medications, alternative methods are also needed when conducting large practical clinical trials may be impossible due to their costs, the time required for completion, and other challenges. Clinical epidemiologic studies are one potential option when effectiveness trials are not possible, as illustrated by a recent study of the short-term mortality associated with conventional antipsychotic use by elderly patients. A 2005 FDA advisory warned of increased risks of short-term mortality associated with use of the atypicals aripiprazole, olanzapine, quetiapine, and risperidone compared to placebo in 17 RCTs among elderly dementia patients (US Food and Drug Administration, 2005) . A significant increased risk of death for atypical antipsychotics vs placebo was also found in a meta-analysis by Schneider et al (2005) of 15 short-term RCTs. 'Black box' warnings were added to the labels of all atypical antipsychotics describing these risks and advising that atypicals are not approved for behavioral symptoms from dementia. However, because of insufficient trial data on the mortality associated with conventional antipsychotic use in elderly dementia patients, the FDA did not include these agents in its advisory (Kuehn, 2005; US Food and Drug Administration, 2005) . Although some investigators have suggested that conventional agents could in theory pose greater risks than atypicals in older populations, clinicians might have simply switched elderly patients back to these older agents in response to the FDA's warnings, particularly as their replacement by the newer drugs occurred relatively rapidly and recently (Chan et al, 1999; Dewa et al, 2002; Lawlor, 2004; Maixner et al, 1999; Strong, 2005; Tariot, 1999) .
A clinical epidemiologic study based on data from the largest state pharmacy benefit program for the elderly found that those initiating conventional agents had a 37% greater dose-dependent risk of short-term mortality than those prescribed atypical antipsychotics (Wang et al, 2005b) . These results persisted, both when alternative analytic methods were used to control for confounding (eg multivariate Cox models, propensity-score adjustments, and an instrumental variable analysis based on the prescribing physician's preference for conventional or atypical antipsychotics as the instrument as well as in confirmatory analyses in other populations and databases . However, as unadjusted confounding cannot be completely excluded in clinical epidemiologic studies, the finding from a meta-analysis of RCTs that the conventional agent, haloperidol, increased short-term mortality vs placebo by a relative risk numerically greater than that seen for atypical agents provides some further reassurance concerning the internal validity of these clinical epidemiologic findings (Schneider et al, 2005) .
Quasi-Experimental Studies of Limiting Psychotropic Prescription Benefits
Quasi-experimental studies are another promising means for conducting T2 research when trials are not possible, particularly to inform the design of sound public policies. One illustrative example by Soumerai et al (1994) examined the impacts of a three-prescription-per-month cap on psychotropic drugs for Medicaid patients with schizophrenia. Interrupted time-series regression analyses were employed to examine changes in the rates of medication and other health care utilizationFfrom a baseline 14 month period before the prescription cap's implementation, to the 11 months during its application, as well as to a 17-month period after the cap was discontinued. A comparison cohort from a state with no restrictions on drug reimbursement during the study periods was also used to control for background temporal trends in the use of psychotropic medications and other forms of health care.
This study found that capping psychotropic prescription drug coverage was associated with not only significantly reduced antipsychotic medication consumption, but also a significant increase in the frequency of visits to community mental health centers as well as a sharp increase in the use of emergency mental health services and partial hospitalizations. Use of antipsychotic and other psychotropic medications, as well as most mental health services, did generally return to their baseline levels after the psychotropic prescription cap policy was abandoned. However, an accompanying economic analysis indicated the increase in total mental health care costs per patient to Medicaid during the cap exceeded the savings in drug costs by a factor of 17.
Simulation Studies of the Cost-Effectiveness of Using Clozapine as a First-Line Antipsychotic
Clearly clinical epidemiologic and quasi-experimental studies could provide useful means for conducting T2 research when comparative effectiveness trials are not possible. However, many questions concerning the effectiveness of interventions may not be answerable, even by clinical epidemiologic or quasi-experimental designs. This is especially true for hypothetical strategies or practices for which empirical data are absent. In such situations, simulation studies may be the only alternative. One such hypothetical regimen involves using the atypical clozapine as a first-line agent. When clozapine was introduced, it was restricted in two unique ways because of concerns that it can cause agranulocytosis: first, it could only be given to patients who failed at least two trials of other antipsychotics; and patients were required to have their WBC counts checked weekly before receiving each week's prescription. Such requirements have led to underutilization of clozapine even for patients with treatment-resistant schizophrenia (Conley and Buchanan, 1997) .
However, additional evidence has emerged as these restrictions were imposed. A meta-analysis (Wahlbeck et al, 1999) and other RCT data (Lieberman et al, 2003) on treatment-sensitive as well as treatment-resistant patients have found that clozapine may be superior at improving psychotic episodes and preventing relapse. Meanwhile, the risks from agranulocytosis have been found to be substantially lower than originally feared (Honigfeld et al, 1998) , leading to reductions in the requirements for WBC monitoring and costs associated with clozapine treatment. Clozapine has been shown to be relatively free of extrapyramidal side effects and may even have therapeutic effects on tardive dyskinesia (Lieberman et al, 1991) , and suicidality (Meltzer et al, 2003; Meltzer and Fatemi, 1995; Meltzer and Okayli, 1995; Walker et al, 1997) . Finally, generic forms of clozapine have further lowered its cost.
Whether these potentially greater benefits as well as lower risks and costs justify allowing clozapine to be used as a possible first-line agent in treatment-sensitive patients remains a question for which empirical data are lacking. For that reason, a simulation model was used to assess the effectiveness and costs of using clozapine as a potential first-line treatment vs continuing to restrict it to third-line use (Wang et al, 2004) . A Markov model based upon available RCT and epidemiologic data was employed to track the clinical and economic outcomes of hypothetical cohorts given one of these clozapine strategies. Results of this simulation showed that using clozapine as a first-vs third-line agent would lead to modest gains in life expectancy as well as quality-adjusted life expectancy. The resulting cost-effectiveness ratio of using clozapine first vs third was $24 100 per QALY, again, well within benchmarks typically used to determine whether health care interventions are worth investing in. However, it should be kept in mind that such simulations studies may not capture all of the relevant outcomes that can be affected by treatments (eg the model did not account for the negative metabolic effects of clozapine) nor should simulation studies be considered a substitute for rigorously conducted clinical trials (Lieberman et al, 2003) .
FUTURE DIRECTIONS
As this chapter illustrates, the future needs for T1 and T2 research in schizophrenia and other psychotic disorders are both broad and deep. The accompanying article by Brady et al provides excellent examples of the expanded T1 research that will be crucial to take advantage of discoveries from the basic neurosciences and translate them into more efficacious diagnostic, preventive, and therapeutic interventions. However, successfully turning such innovations from T1 research into widespread health gains will also require additional important steps, including translational research better linking T1 and T2 agendas as well as T2 research to turn clinical innovations into everyday clinical practice and health decision-making.
Better linkage of T1 and T2 research in schizophrenia and other psychotic disorders would benefit from enhanced communication and coordination between the scientific agendas and investigators in these often separate areas. For example designing interventions that can be widely implemented in practice will require that they are optimally intensive, targeted, and cost-effective. This in turn will depend upon future research in multiple areas. For disease processes that involve multiple determinants, designing successful interventions in the future may require inclusion of a combination of active components. Toward these ends, the NAPLS initiative's approach of identifying multiple high-risk targets for earlier preventive interventions is illustrative. Properly targeting and timing future interventions will also benefit from additional programs of research such as in the TEOSS initiative to uncover opportune subgroups and developmental stages in which to apply interventions. Likewise, better targeting of interventions to those most likely to respond or least likely to experience adverse effects would be greatly aided by new developments in pharmacogenomics and other research to personalize treatments, such the TEAM and RUPPS efforts on antipsychotic medication use in children. Deciding if such innovations are ready for full-scale efficacy testing can then be facilitated by applying methods from the decision sciences, as illustrated by an example of a cost-effectiveness analysis of a putative pharmacogenomic test for clozapine responsiveness.
When new more efficacious diagnostic, preventive, and therapeutic interventions are successfully developed and testedFand even when only moderately efficacious ones existFfuture T2 research will be critical to ensure that interventions are used effectively in practice as well as to inform policy and purchasing decisions regarding their use. Future effectiveness trials will be critical to identify optimal treatment regimens that are effective, safe, and tailored to maximally benefit typical patients. Comparative effectiveness trialsFwhich can shed light on the relative merits of available regimens for a variety of stakeholdersFmay be especially needed (Congressional Budget Office, December 2007) . Once such optimal treatment regimens are identified, additional T2 research will be necessary to ensure that they are not just effective but also feasible to implement in realworld health care systems, cost-effective from the perspective of likely purchasers, and capable of being widely disseminated. Methodologic advances in the decision sciences as well as development of common metrics to compare the effectiveness of interventions across conditions will be necessary for a variety of stakeholders to make informed policy and purchasing decisions. The ongoing NIH Roadmap PROMIS initiative that will develop measures of functioning and other patient-reported health outcomes that can be applied across disease states is an excellent example (PROMIS).
In conclusion, all these forms of translational research will clearly be needed to ultimately improve the health outcomes experienced by extremely vulnerable populations with schizophrenia and other psychotic disorders. Advances in the armamentarium available to both conduct and coordinate such T1 and T2 research provide grounds for optimism that these needs can and will be met in the future.
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